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LINES OP EQUAL MAGNETIC DECLINATION FOR I905. 

The large number of new, reliable, and well-distributed determinations of the 
magnetic elements made by the Coast and Geodetic Survey, chiefly within the past 
seven years, has made it possible to undertake the construction of new magnetic maps 
for the United States with an accuracy not hitherto attainable. 

In the present publication is g^ven the first of these new maps — the one for which 
there is at present greatest demand — viz, the Isogonic Chart or the Chart of the Lines 
of Equal Magnetic Declination and of Equal Annual Change in the United States for 
1905. There will appear later a special publication entitled The Distribution of the 
Magnetic Elements in the United States and Regions under its Jurisdiction for January 
I, 1905, which, besides giving the isogonic lines for the United States proper, will 
likewise give them for the outlying islands and territories under the jurisdiction of the 
United States, as also the Charts of the Lines of Equal Magnetic Dip and of Equal 
Horizontal Intensity for 1905. The common period selected for all of these charts, 
January i, 1905, is one for which, owing to the recent numerous reoccupations of 
* * repeat ' * stations, the secular change reductions are, in general, well known over the 
entire region embraced. 

The last Isogonic Chart for the United States, for January i, 1902, was published 
separately and also appeared in the United States Magnetic Declination Tables for 1902.* 
This chart, with the accompanying text and tables, was in such great demand that 
shortly after its issue a second edition was required, which in turn is almost exhausted. 
It was therefore urgent to issue a new chart for as recent a period as practicable and 
one which should embody the results of the many recent determinations of the mag- 
netic declination and its secular change. 

For the first time it has become possible also to construct an isogonic chart for the 
United States, utilizing only data the value of which is precisely known. In other 



* United States Magnetic Declination Tables and Isogonic Charts for 1902 and Principal Facts 
Relating to the Earth's Magnetism, by L. A. Bauer. Washington, Government Printing Office, 1902. 
A second edition of this special publication of the Coast and Geodetic Survey was issued in 1903. 
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214 COAST AND GEODETIC SURVEY REPORT, 1906. 

words, only such values of the magnetic declination have been utilized as were obtained 
with well-tested instruments, either magnetometers, declinometers, or compasses. In 
former years, owing to the meagerness of available accurate data, it was necessary to 
utilize values obtained by surveyors or by others who had not determined the corrections 
of their instruments, which may easily, for one reason or another, amount to from one- 
fourth degree to a whole degree and more at times. 

It may be said, in round numbers, that the present chart depends upon accurate 
observations at 3 500 fairly uniformly distributed points over the United States. The 
actual number of observations made is of course more than 3 500, for a " repeat ' ' 
station has only been counted once. Of this number of points about 3 000 represent 
observations by the Coast and Geodetic Survey, and the remainder were obtained partly 
by parties with whom the Survey cooperated and partly by parties working under the 
auspices of other organizations. Of the latter, chief mention should be made of the work 
of the United States Lake Survey engineers around the Great Lakes, the State magnetic 
surveys of Missouri, New Jersey, Maryland, North Carolina, and Louisiana, and the series 
of observations made under the auspices of the Bache Fund of the National Academy 
of Sciences, 1872-1876. 

Since almost all of the values utilized are already in print in one form or another, 
it is not deemed expedient to republish them here. However, in the special publication 
referred to above it is proposed to do so, not only for the magnetic declination, but like- 
wise for the other magnetic elements; not only will the observed values be given with 
full reference to source, but also the values reduced to January i, 1905. 

A new feature of the present chart is the extention of the isogonic lines over the 
oceanic areas embraced by the chart. These extensions rest upon all available recent 
sea observations resulting from complete swings of the vessel and obtained chiefly by 
the Coast and Geodetic Survey, the United States Navy, and the British navy. 

Doubtless what will most impress one who looks at the present chart is the large 
number of twists and turns and peculiar features exhibited by the isogonic lines over 
the land. In this respect this chart represents more of these sinuosities and irregulari- 
ties than any hitherto issued for this country. This must be accepted as sufl&cient proof 
that the present chart gives a more accurate representation of the actual facts of nature 
than any previous one; for it is a well-known fact tk^t the more numerous the reliable 
observations are the more devious become the lines of equal magnetic declination. In 
fact, experience is teaching more and more that it is not the irregularities which are the 
abnormal features, but that, on the contrary, they are the normal features; regularities 
or uniformities in the distribution of the earth's magnetism over the land do not exist 
in nature, at least not for any extended area. Gracefully flowing curves of equal mag- 
netic declination usually mean that either the observations were too few or that no 
dependence could be put upon the irregularities shown by them, or that the attempt 
was purposely made to eliminate the local disturbances. 

When discussing, the general magnetic conditions of the entire earth some 
smoothing-out process is desirable; however, when studying the actual magnetic condi- 
tions of a certain area the first endeavor must be to get at the real facts as thoroly and 
as accurately as possible. 

Mean values of the magnetic declination for an area are not wanted even by those 
who must make practical use of such data any more than the hydraulic engineer desires 



APPENDIX 4. DISTRIBUTION OF THE MAGNETIC DECLINATION. 215 

for his special problems the average altitude or, say, the average contour line of a whole 
district or county. Hence, in the present chart, no well-substantiated fact of nature 
has been eliminated, the lines were drawn to conform as closely as possible with the 
plotted, observed data. But even in the present instance it must be borne in mind that 
the true and complete representation of all the present facts (to say nothing of those 
which still more detailed work will reveal) can not be given by lines of equal values. 
All that is claimed is that the endeavor has been made to g^ve as true a representation 
as possible on the scale of the base map used. With multiplication of data it may be 
depended upon that the twists and turns will become still more numerous. If the scale 
of the charts permits, it is best to reproduce the actual plotted values. 

By carefully examining the isogonic lines it will be seen that there are a number 
of most interesting correspondences between the twists and turns of the lines and well- 
known physiographic features, such as coast lines, mountain ranges, rivers, etc. Such 
correspondences were apparent to a certain extent in the chart for 1902, but in the 
present one they stand out much more clearly, primarily because of the more numerous 
data. But these features, however interesting, can not be dwelt upon at length here, 
but will receive proper attention in a special publication, where a combined treatment 
of the local disturbances shown by the three magnetic elements, declination, dip, and 
intensity, will be undertaken. 

The isogonic lines are broken in certain regions to indicate that there the observa- 
tions were not sufl&cient to make sure of their precise course. 

The magnetic survey of the United States as far as completed embraces, on the 
average for the entire country, one station at which the three magnetic elements have 
been reliably determined for an area of about 900 square miles, or 30 miles square. 
In some States, for one reason or another, the stations were more frequent or less 
frequent, as the case may be, than these figures would imply. This will be set forth 
more fully in the complete publication already cited. SuflBce it to say here, that not 
only has it become possible in the construction of the present isogonic chart to embrace 
only such declination data as were known to be reliable, but, likewise, for the first time 
has it become possible to construct the three sets of charts (declination, dip, and inten- 
sity) as based upon practically the same stations, or, in other words, upon practically 
homogeneous data. It may therefore be expected that a discussion and mathematical 
analysis of the local and regional magnetic disturbances will be more fruitful than was 
possible hitherto. The future magnetic survey work will consist in multiplication of 
stations in regions where the number falls considerably short of the average given 
above, and in disturbed regions, and also the repetition of observations at '* repeat *' or 
well-selected stations for effectively controlling, with the addition of the data derived 
from the magnetic observatories, the secular changes, thus making it possible to always 
reduce past work to a future date.* 

It may also be said that, considering the area involved (3 025 600 square miles — 
nearly equal to that of Europe — or about one-sixteenth of the entire land area of the 
globe), the United States of North America possesses the most complete magnetic sur- 
vey of any country. Certainly nowhere else have the secular variation data received 



* Cy. The Magnetic Work of the United States Coast and Geodetic Survey, by L. A. Bauer, Appen- 
dix 10, Report for 1898-99, page 948. Washington, Government Printing Ofl&ce, 1900. 
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SO much attention and been so completely studied as in the United States. Had equal 
attention been paid in other countries to this important matter, the knowledge of the 
secular changes over the globe would be in a much more satisfactory condition than is 
the case now. 

LINES OF EQUAL ANNUAL CHANGE FOR I905. 

These lines (the dotted ones on the chart) give in minutes the amount of change 
in the magnetic declination per annum. It will be seen that this amount varies over 
the entire country, from nothing to 4', so that the amount of annual motion of the lines 
of equal magnetic declination varies from nothing to about -^ of the distance between 
any two of them. It will be noticed that the annual change lines diflFer considerably 
from those of 1902 owing to the great increase of data within recent years and because 
of peculiar changes amounting even to reversals of direction encountered in certain 
parts of the country, which could not have been anticipated with the data available at 
that time. 

The note on the chart states that "The north end of the compass is moving to the 
westward for places east of the line of no change, and to the eastward for places west of 
the said line, at an annual rate indicated by the lines 0/ equal annua/ ckan^-e (dotted 
lines). In other words, east of the line of no change the isogonic lines are moving 
westward, whereas to the west of the line of no change they are moving eastward.'* 

Accordingly three regions must be distinguished: 

(a) In the region of the United States east of the agonic line or line of no mag- 
netic declination, where west declination prevails thruout, there the declination is 
increasing from about 2' to 4' per annum. It will be seen that the amount increases with 
distance from the agonic line until the New England States are reached, where the 
maximum change occurs, thence, with further progression northeastward, the annual 
change begins to decrease until a region is reached, which can not be shown on the 
map, where there is no change, viz, where west declination has reached a maximum 
value and is, in consequence, nearly stationary at present. 

(d) In the region between the agonic line and the line of no annual change, which 
runs practically parallel to the agonic line, the magnetic declination (east) is decreasing 
at the rate of o' to 2' per annum. 

{c) In the region west of the line of no annual change, where the magnetic 
declination is east thruout, it is increasing at the rate of o' to 4' per annum. 

In pursuance of the supposed steady progression of the secular variation waves west- 
ward, it was thought that when easterly declination had reached a maximum amount 
or turning point — as actually took place, for example, along the California coast between 
1880 and 1890 — that thereafter east declination would diminish. On the contrary, 
however, after remaining nearly stationary for a while, it began to increase very rapidly, 
so that at present the annual increase is 3 J^' to 4'. In other words, the maximum of 
1880 to 1890 was apparently not a principal one, but a secondary one. 

This extremely interesting tho troublesome reversal of the secular change has moved 
to the eastward, and so rapidly that in twenty years it had already crossed the Missis- 
sippi River, and it appears to be still progressing eastward. It was due chiefly to this 
feature of the secular change that a new reduction of the previously utilized data became 
necessary. 
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On the other hand, there is also no question but that the phase of maximum west 
declination, which, as intimated above, has already set in in Labrador and Newfound- 
land, is steadily moving southwestward. Hence, there is occurring in the United 
States at present a most interesting conflict of secular waves, which will necessitate 
keeping a close watch on the changes for some time to come. The effect of these com- 
plicated changes, as pointed out in the note cited above, is to move the isogonic lines 
which lie east of the line of no annual change, westward, and those west of the no- 
annual-change line, eastward, or in other words, the lines are being crowded together 
from both sides of the line of no change. This effect, considered in company with the 
known changes in dip and intensity, as will be shown in the complete publication 
mentioned above, iraplies that the magnetic north pole has moved during the past 
twenty years chiefly southward, the west component of motion being greatly subordi- 
nate to the southerly one. 

Some statement can also be made as to the general character of the changes in the 
West Indies and Mexico. The line of annual change 2', lying east of the line of no 
annual change, after leaving South Carolina, skirts the east coasts of the Bahama 
Islands, then presumably passing thru Haiti, proceeds southward of Jamaica a degree 
or two in latitude, then touching the southwest corner of Cuba passes thru the Gulf of 
Mexico to the north of Yucatan, and then most likely proceeds almost westward thru 
Mexico. East declination is diminishing at the rate of about 3' per annum in the 
vicinity of Mexico City. Since, as shown in the Chart, east declination is increasing at 
the rate of about 3' per annum along the entire north boundary of Mexico, it is evident 
that somewhere between the boundary and the parallel of 17°, the line of no annual 
change after leaving Alabama and passing thru the Gulf, proceeds westward thru 
Mexico in about latitude 24° — the precise delineation must be deferred until more data 
from Mexico are at hand. In Porto Rico, at the eastern end, west declination is at 
present increasing at the rate of 7' per annum. 

SECULAR CHANGE TABLES. 

Owing to the facts related above, it became necessary to revise the secular change 
tables of the magnetic declination given in the Declination Tables for 1902. 

An exhaustive recompilation of all available reliable data for the entire coimtry 
was undertaken, and from the statements already made it is apparent that the data 
now possess a completeness not hitherto possessed. By a graphical process, which will 
be more fully explained in the special publication where the changes for the other 
magnetic elements will likewise be treated, the secular changes were determined for the 
regions represented by the tabular groups. In order to avoid the necessity of using 
signs to indicate the direction of the secular changes the tables have been put in the 
most readily serviceable form possible by referring the changes to some well-known 
place in the locality and giving the actual declination at that place for ten-year inter- 
vals. It should be borne in mind, however, that the actual changes were deduced 
from all the data in the vicinity. This procedure will sufl&ce for any use that the land 
surveyor may make of the tables in relocating old boundary lines run by the compass. 

More elaborate tables, restricted on the average to about thirty years prior to 1905, 
were utilized in the reduction of the declinations to 1905 used in the construction of 
the Chart. 
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Explanatory remarks to the practical use of the Secular Change Tables, 

On the following pages will be found for each State and Territory one or more 
tables, arranged alphabetically, showing the change in declination from 1750, or the 
date of the earliest available observations to the present time. The figures on any line 
refer to the ist of January of the year given in the first column. Each table is based 
on the average value of declination observed at the place given in parentheses, but 
represents equally well the chafige in direction of the compass needle in other parts of 
the general region to which it refers. 

In using these tables the surveyor must bear in mind the uncertainties incident to 
the use of the compass and not be surprized if, for example, the change in declination 
for the last hundred years, as given by the tables, diflFers by half a degree or more from 
the value indicated by his own determinations. Even at the present time many com- 
passes are in error by as much as a quarter of a degree, owing to imperfect construction 
or lack of proper care, and one hundred years ago the state of affairs was still worse, 
so that an error of half a degree was not unusual. These tables give approximately 
the actual change in the magnetic declination and do not take into account the error 
of any particular compass. 

Whenever the surveyor is called upon to redetermine the boundary line of a tract 
of land run out at some previous period with a compass, and can find in the vicinity a 
well-defined line known to have been established with the same compass and at about 
the same time as the surv^ey of the tract under consideration, he can not do better than 
determine the amount of the change in the compass bearing of this well-defined line 
and use it to obtain the present bearings of the boundary lines to be reestablished. In 
this way he will take into account and eliminate the errors of the compasses used in 
the original and in the present survey. Only in the absence of such definite information 
is the use of the following tables recommended. 

Months and days exprest as a fraction of a year. 

Jan o o. 00 Apr i o. 25 July 2 o. 50 Oct i o. 75 

Jan 18 o. 05 Apr 20 o. 30 July 20 o. 55 Oct 19 o. 80 

Feb 6 o. 10 May 8 o. 35 Aug 7 o. 60 Nov 7 o. 85 

Feb 24 o. 15 * May 26 o. 40 Aug 25 o. 65 Nov 25 o. 90 

Mar 14 o. 20 June 13 o. 45 Sept 13 o. 70 Dec 13 o. 95 

The use of the tables may best be explained by a few examples: 

(i) What was the change in declination at Augusta, Ga., between June i, 1825, 
and September i, 1906? 

In the table for Georgia the values for 1820 and 1830 are 5° 53' E. and 5° 44' E., 
showing an average annual decrease of g'.q; hence the value for 1825, June i, would 
be 5° 53' — (0.9X5. 4) = 5° 48' E. Similarly, the table gives for 1905 the value 2° 02' K., 
with an annual decrease of o'.5; hence the value for 1906, September i, would be 
2° 02' — (0.5X6.7) = !° 59' E. Therefore the north end of the needle pointed 3° 49' 
more to the west September i, 1906, than it did June i, 1825. 

(2) The magnetic declination at Allegheny, Pa., was 2° 56' W. in August, 1885. 
What was it in January, 1800? 
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From the table for western Pennsylvania are derived the values o** 37' W. for Jan- 
uary, 1800, and 4° 12' W. for August, 1885, showing a change of 3** 35' in the interval; 
hence the declination at Allegheny for the earlier date was 2® 56' W.— 3® 35', or 
o" 39' E. 

(3) A rectangular piece of land at Santa Barbara, Cal., was stu-veyed by compass 
in May, 1832, and the bearings recorded as follows: N. 20° 15' W., N. 75° 30' E., 
S. 18° 45' E., and S. 78° 00' W. What bearings should be used in order to retrace the 
lines in September, 1906? 

From the table for southern California the values 13° 16' E. for 1832 and 15° 16' E. 
for 1906 show a change of 2° to the eastward in the interval. The desired bearings 
are, therefore, N. 22° 15' W., N. 73° 30' E., S. 20*^ 45' E., and S. 76** 00' W. 
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Table giving the Secular Change of the Magnetic Declination in the United States. 



Year (Jan. i) 


Alabama 
(Montgomery) 


Arizona, 

east 
(Holbrook) 


Arizona, • 

west 
(Prescott) 




/ 


/ 


/ 


''t 


2 52 E 

3 28 






70 
80 
90 


4 03 

4 34 

5 02 






1800 
10 
20 

30 
40 


5 24 
5 39 

5 46 
538 






90 


5 22 
5 00 
4 32 
3 54 
3 15 


13 33 E 
13 44 
13 47 
13 40 
13 25 


13 19 E 
13 33 
13 40 
13 36 
13 32 


1900 
05 


2 49 
2 48 E 


13 29 
13 41 E 


13 44 

14 00 E 


Annual change 
in 1905 


/ 
i^'.o incr. 


2\ 4 incr. 


3^ 2 incr. 



Arkansas 
(Uttle Rock) 


California, 

south 

(I/>6 Angeles) 


California, 

middle 
(San Jose) 


/ 

8 13 E 

8 36 
851 

9 00 

859 

851 
8 34 
8 14 
738 
7 01 

6 38 
6 44E 


/ 

10 24 E 

10 58 

11 32 

12 07 

12 39 

13 09 
13 36 

13 57 

14 13 
14 24 

14 33 
14 36 

14 52 

15 10 E 


/ 

13 37 E 

14 03 

14 32 

15 01 
15 30 

15 57 

16 22 

16 45 

17 05 
17 20 
17 28 
17 32 

17 51 

18 10 E 


2\ incr. 


y. 6 incr. 


3^ 8 incr. 





California. 


Colorado, 


Colorado, west 


Connecticut 
(Hartford) 


Delaware 

(Dover) 


District of Co- 


Year (Jan. i) 


north 
(Redding) 


east 
(Pueblo) 


(Glen wood 
Springs) 


lumbia 
(Washington) 




/ 


/ 


/ 


/ 


/ 


/ 


1750 








5 47 W 


3 23W 


I 41 w 


60 








5 18 


2 46 


1 02 


70 








4 57 


2 16 


28 


80 


14 07 E 






4 45 


I 52 


01 w 


90 


14 35 






4 43 


I 37 


I9E 


1800 


15 04 






4 51 


I 33 


28 


10 


15 34 






508 


I 37 


28 


20 


16 c4 






5 34 


I 52 


19 E 


30 


16 33 






6 07 


2 16 


01 W 


40 


17 01 






6 47 


246 


28 


50 


17 26 


13 47 E 


16 07 E 


7 31 


3 23 


I 02 


60 


17 47 


13 50 


16 15 


8 09 


4 03 


I 41 


70 


18 06 


13 46 


16 16 


8 43 


4 41 


2 21 


80 


18 15 


13 31 


16 04 


9 24 


5 20 


3 00 


90 


18 20 


13 00 


15 40 


9 51 


5 54 


3 36 


1900 


1839 


12 53 


15 39 


10 25 


6 26 


4 ir 


05 


18 58 E 


13 04E 


15 52 E 


10 41 W 


6 42 W 


4 27W 


Annual change 














in 1905 


3^ 8 incr. 


2\ 2 incr. 


2^. 6 incr. 


3^ 2 incr. 


3^. 2 incr. 


y. 2 incr. 
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Table giving the Secular Change of the Magnetic Declinatiofi in the United States. 



Year (Jan. i) 


Florida, east 
(Jacksonville) 


Florida, west 
(Pensacola) 


Florida, south 
(Tampa) 


Georgia 

(Macon) 


Idaho, east 
(Pocatello) 


Idaho, west 
(Boise) 




/ 


/ 


/ 


/ 


/ 


/ 


1750 
60 

90 


2 27 E 

3 04 

3 40 

4 12 
4 37 


5 ooE 

5 37 

6 13 

6 44 

7 II 


5 ooE 
5 30 

5 55 

6 15 
6 26 


3 16E 

3 53 

4 29 

5 01 
5 26 






1800 
10 
20 

30 
40 


4 55 

5 04 
5 04 
4 55 
4 37 


7 32 
7 45 
7 50 
7 45 
7 31 


6 30 
, 6 26 
6 15 
5 55 - 
5 30 


5 44 
5 53 
5 53 
5 44 
5 26 






60 
70 
80 
90 


4 12 
3 40 
3 04 
2 25 
I 50 


7 12 
6 45 
6 13 
5 34 
4 57 


500 
4 28 
3 53 
3 16 
2 48 


5 01 
4 29 
3 53 
3 14 
2 39 


17 21 E 
17 40 
17 51 
17 54 
17 43 


17 59 E 

18 21 
1836 
18 43 
18 39 


1900 
05 


I 13 E 


4 29 
4 25E 


2 19 
2 II E 


2 08 
2 02 E 


17 51 

18 07 E 


18 51 

19 08E 


Annual change 
in 1905 


V, 2 deer. 


of. 8 deer. 


i^ 6 deer. 


</. 5 deer. 


3''. 2 incr. 


3^ 4 incr. 


Year (Jan. 1) 


Illinois 
(Bloomington) 


Indiana 
(Indianapolis) 


Indian Territory 
(Okmulgee) 


Iowa 
(Des Moines) 


Kansas, east 
(Emporia) 


Kansas, west 
(Ness City) 




/ 


/ 


/ 


/ 


/ 


/ 


1750 
60 














z 














90 














1800 
10 
20 

30 
40 


5 54E 

6 18 
633 
637 
6 33 


4 44E 
4 59 
6 04 

4 59 
4 44 




10 09 E 

10 24 
10 30 






50 
60 
70 
80 
90 


6 18 

5 54 
526 

4 44 
4 05 


4 21 
3 50 
'3 13 
2 35 
I 57 


10 15 E 

10 06 
9 51 
9 24 

8 45 


10 24 
10 09 

9 44 
9 06 
8 21 


II 34 E 
II 28 
II 12 

10 45 
10 07 


12 24 E 

12 23 
12 12 

II 54 
II 21 


1900 

05 


336 
3 31 E 


I 24 
I 15 E 


831 
8 43E 


7 57E 


9 50 
9 59E 


II 08 
II 16 E 


Annual change 
in 1905 


I'.o deer. 


1^.5 deer. 


2^.4 incr. 


1^.5 incr. 


2''.o incr. 


2'.o incr. 
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Table giving the Secular Change of the Magnetic Declination in the United States, 



Year (Jan. i) 


Kentucky, 

east 
(I«exington) 


Kentucky, 

west 
(Princeton) 


Louisiana 
(Alexandria) 


Maine, 
northeast 
(Eastport) 


Maine, 

* southwest 

(Portland) 


Maryland 
(Baltimore) 


1750 
60 
70 
80 
90 

1800 
10 
20 

30 
40 

50 
60 
70 
80 
90 

1900 
05 


/ 

4 22 E 
4 31 
4 31 
4 22 

4 04 

3 39 
3 07 
2 31 

1 53 
I 15 

41 
32 E 


/ 

6 32E 
6 50 
6 59 
6 59 
6 50 

632 
6 07 

5 37 
4 57 
4 20 

3 44E 


/ 

8 04E 

8 41 
8 49 
8 48 

8 40 
8 24 
8 02 
726 
653 

^^^^ 
6 40E 


/ 
12 05 W 

II 53 

11 53 

12 05 
12 26 

12 58 

13 38 

14 23 

15 12 

16 02 

16 58 

17 43 

18 13 
18 34 

18 44 

19 02 

19 14 w 


0, 
834W 

8 10 
8 10 

8 15 

334 

9 02 

938 
10 18 

10 57 

11 38 

12 18 

12 48 

13 22 

13 51 

14 21 
1436W 


/ 

305W 
2 16 

1 52 
I 25 
I 05 

56 

56 

1 05 
I 25 

1 52 

2 26 

3 05 

3 45 

4 24 

5 00 

5 35 
5 51 W 


Annual change 
in 1905 


i\ deer. 


c/.o 


2^, incr. 


2^ 4 incr. 


3''.o incr. 


2f. 2 incr. 





Massachusetts, 


Massachusetts, 


Michigan, 


Michigan, 


Minnesota, 


Minnesota, 


Year (Jan. i) 


east 


west 


north 


south 


north 


south 




(Boston) 


(Pittsfield) 


(Marquette) 


(pausing) 


(Northome) 


(Mankato) 




/ 


/ 


/ 


/ 


/ 


/ 


1750 


746W 


6 21 W 










60 


7 19 


5 52 










70 


7 00 


5 31 










80 


6 50 


5 19 










90 


6 50 


5 17 










1800 


7 01 


5 25 










10 


7 20 


5 54 










20 


7 47 


6 08 


6 42 E 


4 loE 


10 27 E 


II 20E 


30 


8 22 


6 41 


6 42 


4 04 


10 44 


II 36 


40 


9 04 


7 21 


6 28 


3 46 


10 50 


II 42 


50 


948 


8 05 


6 02 


3 20 


10 44 


II 36 


60 


10 28 


843 


5 25 


2 46 


10 27 


II 20 


70 


II 01 


9 17 


4 38 


2 04 


9 59 


10 54 


80 


II 32 


958 


3 ^l 


I 17 


9 17 


10 22 


90 


12 02 


10 25 


2 58 


32E 


833 


9 32 


1900 


12 34 


10 59 


2 20 


02 W 


758 


9 01 


05 


12 51 W 


II 15 w 


2 08E 


14 W 


758E 


9 02 E 


Annual change 














m 1905 


2/. 4 incr. 


3^. 2 incr. 


V. 5 deer. 


2f. deer. 


i^ incr. 


i^. incr. 
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Table giving the Secular Change of the Magnetic Declination in the United States, 



Year Oan. x) 


Mississippi 
(Jacksony 


Missouri 
(Sedalia) 


Montana, east 
(Forsyth) 


Montana, west 
(Helena) 


Nebraska, 

east 
(Hastings) 


Nebraska, 
west 

(Alliance) 




/ 


/ 


/ 


/ 


/ 


/ 


1750 
60 














70 
80 














90 














1800 
10 
20 

30 
40 


7 54 E 

8 13 
8 24 
8 28 
8 24 


10.03 E 
10 13 
10 13 


18 09 E 


1853 E 


II 39 E 

11 57 

12 07 




90 


8 13 
7 57 
7 3T 
6 55 
6 21 


10 04 
9 46 
9 24 
844 
8 02 


18 27 
18 36 
1836 
18 21 

17 53 


19 18 
19 36 
1945 
19 34 
19 23 


12 07 

II 59 
II 41 
II 10 
10 31 


15 27 E 

15 27 
15 18 
14 50 
14 20 


1900 
05 


558 
6 02 E 


7 43 E 


17 50 

18 04 E 


19 31 
19 47 E 


10 14 
10 22 E 


14 10 

14 18 E 


Annual change 
in 1905 


1^5 incr. 


2^.0 incr. 


2^. 8 incr. 


3^ 2 incr. 


2^.0 incr. 


2^5 incr. 


Year (Jan. i) 


Nevada, east 
(Elko) 


Nevada, west 
(Hawthorne) 


New Hampshire 
(Hanover) 


New Jersey 
(Trenton) 


New Mexico, 

east 
(SanU Rosa) 


New Mexico, 

west 

(I^guua) 




/ 


/ 


/ 


/ 


/ 


/ 


1750 
60 
70 
80 
90 






8 02 W 
7 28 
703 
6 47 
6 42 


4 43 W 
4 04 

3 06 
2 50 






1800 
10 
20 

30 
40 






6 49 
706 

7 32 

8 II 
856 


2 45 

2 50 
306 

3 31 

4 04 






50 
60 
70 
80 
90 


17 20 E 
17 36 
17 41 
17 44 
1738 


16 16 E 
16 37 

16 52 

17 00 
17 02 


9 46 

10 31 

11 08 

11 38 

12 03 


4 43 

5 22 

6 01 

6 41 

7 14 


12 43 E 
12 47 
12 43 
12 29 
12 03 


13 26 E 
13 33 
13 34 
13 22 
13 02 


1900 

05 


17 49 

18 04 E 


. 17 17 
17 33 E 


12 31 
12 46 W 


7 49 

8 06 W 


11 59 

12 II E 


13 02 
13 14 E 


Annual chanj^e 
in 1905 


3''. incr. 


3^. 2 incr. 


3^0 incr. 


3^. 2 incr. 


2^5 incr. 


y. 5 incr. 



224 COAST AND GEODETIC SURVEY REPORT, 1906. 

Table giving the Secular Change in the Magnetic Declination in the United States, 



Year (Jau. i) 


New York, east 
(Albany) 


New York, west 
(Blmira) 


North Carolina, 
ea8t(Newbem) 


North Caro- 
lina, west 
(Salisbury) 


North Dakota, 

east 
(Jamestown) 


North Dakota, 

west 
(pickinson) 




/ 


/ 


/ 


/ 


/ 


/ 


1750 


7 35 W 


440 w 


18 W 


I 31 E 






60 


653 


3 57 


18 E 


2 08 






70 


6 17 


3 18 


50 


2 42 






80 


5 50 


2 46 


I 17 


3 12 






90 


5 34 


2 24 


I 35 


3M 






1800 


5 28 


2 13 


I 44 


3 48. 




" 


10 


5 34 


2 13 


I 44 


3 52 






20 


5 50 


2 24 


I 35 


. 3 48 






30 


6 17 


2 46 


I 16 


3 33 






40 


653 


3 18 


50 


3 10 






50 


7 39 


3 57 


17 E 


2 40 


14 31 E 


17 37 E 


60 


825 


4 46 


19 W 


2 06 


14 21 


17 37 


r 


9 04 


5 23 


58 


I 29 


14 02 


17 27 


80 


9 51 


6 16 


I 35 


51 


13 31 


17 00 


90 


TO 14 


657 


2 14 


13 E 


12 43 


16 21 


1900 


10 48 


7 37 


2 51 


23 W 


12 24 


16 10 


05 


II 06 w 


751 w 


306 W 


033 w 


12 35 E 


16 23 E 


Annual change 














m 1905 


3^5 incr. 


2^.5 incr. 


3^0 incr. 


2'. incr. 


2\ 2 incr. 


2'. 6 incr. 



Year (Jan. i) 


Ohio (Columbus) 


Oklahoma 
(Knid) 


Oregon, east 
(Sumpter) 


Orejfon, west 
(Detroit) 


Pennsylvania, 
(Philadelphia) 


Pennsylvania, 
west 

(Altoona) 




/ 


/ 


/ 


/ 


/ 


/ 


1750 
60 










4 47 W 
4 01 




70 
80 










3 19 

2 44 


I 16 W 


90 










2 21 


52 


1800 
10 
20 

30 
40 


3 13 E 

3 22 
3 22 

3 13 
2 53 






16 05 E 

16 43 

17 22 

18 01 
18 38 


2 08 
2 09 
2 22 

2 47 

3 21 


37 
31 

37 
052 

1 16 


50 
60 
70 
80 
90 


2 24 
1 50 
I 14 
37 E 
02 W 


II 13 E 

II 08 

10 56 

10 33 

9 54 


19 15 E 

19 40 

19 58 

20 09 
20 II 


19 12 

19 41 

20 06 
20 24 

2U 32 


4 04 

4 46 

5 32 

6 16 
6 50 


1 48 

2 26 
306 

4 28 


1900 
05 


42 
054 w 


9 40 
9 52 E 


20 26 
20 44 E 


20 50 

21 09 E 


7 25 
742 w 

3^ 4 incr. 


5 07 
5 21 W 


Annual change 
in 1905 


2'.o incr. 


2^. 4 incr. 


3^6 incr. 


y, 8 incr. 


2^5 incr. 
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Table giving the Secular Change of the Magnetic Declination in the hnited States. 



Year (Jan. i) 


Rhode Island 
(Newport) 


South Carolina 
(Columbia) 


South Dakota, 
east (Huron) 


South Dakoto. 

west (Rapid 

City)*^ 


Tennessee, 
east (Chatta- 
nooga) 


Tennessee, 
west (^Hunt- 
ingdon) 




/ 


/ 


/ 


/ 


/ 


/ ' 


1750 


7 04 W 


2 04 E 










60 


637 


2 41 










70 


6 18 


3 15 










80 


608 


3 44 










90 


6 08 


4 06 










1800 


6 19 
6 38 


4 19 






5 07 E 




10 


4 24 






5 16 




20 


7 05 


4 19 






5 16 


7 24 E 


30 


7 40 


4 06 






5 07 


7 24 


40 


8 22 


3 44 


13 06 E 




4 49 


7 16 


50 


9 06 


3 15 


13 06 


16 26 E 


4 24 


6 59 


60 


9 46 


2 41 


12 57 


16 26 


3 52 


635 


70 


10 19 


203 


12 39 


16 16 


3 16 


6 05 


80 


10 50 


I 25 


12 07 


15 50 


236 


5 29 


90 


II 20 


47 


II 25 


15 17 


2 01 


4 53 


1900 


II 52 


II 


II 07 


15 07 


I 30 


4 24 


05 


12 09 W 


02 E 


II 16 E 


15 15 E 


I 22 E 


4 20 E 


Annual change 
in 1905 


3^4 incr. 


i-'.o deer. 


2^.0 incr. 


2''.o incr. 


I^o deer. 


(/.O 



Year (Jan. i) 



Texas, east 
(Houston) 



1750 
60 
70 
80 
90 

1800 
10 
20 

30 
40 

50 
60 
70 
80 
90 

I9cx> 
05 

Annual change 
in 1905 



855 E 
9 10 
9 19 



9 19 
9 12 
8 56 
8 29 
7 56 

7 44 
7 53 





Texas, middle 
(San Antonio) 



2^.0 incr. 



I 



9 37 
9 48 

9 53 
9 48 
9 37 
9 19 
8 52 

843 
855 



2\s incr. 



Texas, west 

(Pecos) 


Texas, north- 


Utah (Salt 
I^ke) 


/ 

10 46 E 

11 00 

II 08 
II 07 
II 00 
10 40 
10 18 

10 17 
10 30 E 


/ 

II 16 E 
II 18 
II II 
10 52 
10 22 

10 16 
10 28 E 


/ 

16 25 E 
1636 
16 40 
16 30 
16 20 

16 28 
16 42 E 


2^.8 incr. 


2^.5 incr. 


3^(> incr. 



Vermont (Rut- 
land) 


/ 


7 43 W 
7 09 
6 44 
6 28 
623 


6 30 

6 47 

7 13 
748 

8 29 


9 13 
9 59 

10 39 

11 14 
" 39 


12 08 
12 26 W 



3^5 incr. 



